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IN THE UNITED STATES PATENT AND TEIADEMARK OFHCE 
Applicani: Venkat Gopalan et al. Art Unit 1652 

Serial No.: 09/516,061 Examiner: Chailes L. Patterson Jr. 

Ffled: March 1,2000 Customer No.: 21559 

Title- NOVEL BACTERJAL RNASE P PROTEINS AND THEIR USE IN 

IDENTIFYING ANTIBACTERIAL COMPOUNDS 

Commissioner For Patents 
P.O. Box 1450 
Arlington, VA 223 13-1450 



nrg^^^ RATTONOFDR. VE NKATGQPALANTTNDFR 37 C-F-R- § 1.13^ 
I, VenVcat Gopalan, declare that: 

1. T am an inventor of the invention described and claimed in the 
above-identified patent application. 

2. In response to the Examiner's concern that some of the bacterial RNase P 
polypeptides do not have accession numbers despite the ability of bacteria to have more 
than one RNase P polypeptide, I note there is only one RNase P polypeptide in each 
bacterial species. The different accession numbers for some RNase P polypeptide 
sequences is due to multiple deposits of the same sequence. 
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3. A skilled artisan can easily measure the late of hydrolysis of an RNasc P 
substrate by an RNase P holoezyme of interest and detennine whether that rate is at least 
20% of the rate of hydrolysis of the same RNase P substrate by the same concentration of 
an E. coli or B. sMlis RNase P holoenzymc under the same conditions, using standard 
assays such as Aose disclosed on pages 19-23 of the specification. 
For example, the specification teaches: 

rb]y "a polypeptide containing RNase P activit/* is meant a polypeptide 
sequence iat, when combined wiA an RNA subunit to form^^ RNase P 
hlenzyme. has 20%, 50%, 75%, or even 100% or moi*, of &e 
o? an £ colloE B. subtilis RNase P holocnzyme. Preferably, the RNA submit is 
ftom the same species when activity is tested, tlie enzymanc actiyity can be 
^sTssed, for exLple. by measuring hydrolysis of an ^-^^^fl^f^^^^^ 
methods for conducting such hydrolysis assays are ^'^^^^^J^^i^^l'^ 
^.r^Le f see c e Altman and Kirsebom, Ribonucleasc P, Ihe UNA World, 2 

^ vLue; Proc. Natl. Acad. Sci. 96: 6672. 1999; Geuirier-Tdca<te ct al Cell 35. 
Si 1983; Tallsje and Kirsebom. Nucleic Acick Research ^^'f^'^^^^^^. 
Miller and Alttnan. J. Mol. Biol. 221: 1, 1991; Gopalan et al.. J. Mol. Bid^67. 

QIC 1 607- and WO 99/1 1 653). 

B^RNasePsubstratc-ismeantasubstrateinwhichhydrol^^^ 

RNase P holoenzyme requires the presence of the RNase P protein subumt (page 

4, line 25 through page 5, line 10. emphasis added) 

The specification also teaches the foUowing exemplary assays and reaction ^ 
buffers: 

M^Tte RN^se P bolocnzyme and the BKase P substrate oe ^ 
Lculated. and measured for spectrophotometnc polan^tton ^^^^ 
hrfeavedby the RNase P holoeDzyme. the 10-mcleot.de 9- leader se^pence is 
^c^ed. wUch leads to a sutstantial change in the fluorescence potazanon u> fte 
S;^r(Can,beIl. ID. & Owed.. RA. pp. 91-125 The B=^«»«^— f 
PubteWng CMiipany, Menlo Park, CA (1984); Lakowicz. J Jl. Plenum Pi«s,NY 

"^''V preferred reaction buffer contains 50 D.M Tris-HO (pH 7.S) 100 
a„>monium chloride and 10 mM magnesium chloride. ConcenU^™* ^ 1 ^00 
rSTzS-SOO jnM and 1-100 mM f the above, respectively, can be subsntnted. as 
^otoSXLg agen« ^ch asMOf S -H^PES. or o4«mc™v^nuat.ons. 
such as sodium or potassium. When the assay is ran in either 96 « 38^«' 
^llvstvrene or polypropylene assay plates, there is a very sigmficant decrease m 
flSSc«« inTensiiy a.d polarisation of d,e annealed substrate over time » 
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f n^5% iavcerol 10-100 ngtol hm egg lysozyme. 10-50 iigtoL iRNA. 1-10 
Sl DnlSiMDTT^alsob. added to tebuficr to prevent somcloss 

of signal, (page 22, lines 3-21) 

Exhibit 1 is apic«.ie of a gel showing the results of an exemploy assay in which 
4e activity of an Kinase P polypeptide of interest (.Neisseria iononhcoea) was compared 
,0 that of £. coli RNase P .0 detennine whether Ae activity of N. gononhoo^ RN.se P .s 
at least 20% of the activity of £. cofi RNase P. THe reaction mixtui. inchided 1 nM 
KNase P RNA subunit, 1-5 nM RNase P protein s»bnniV<tO nM prr-tRNA substrate. 50 
M Tris-Ha pH 7.5. 100 NH.a and 10 mM MgCl. at room teniperature (22 -C). 
The reaction was allowed to proceed for 5-60 minutes. 

Tla RNase P substtate was the 85-n«cleotidc prc-,KNA<»» ftom Synechocysos. 
5;c»bsaatewSlabeledwith»Pa,o„epositionatthe5-end. Therefor., only the firU. 
,«^™ec«rsorof 85 nncleoddes and .he 5' processed leader sequ^rce of 10»rcleotides 
^re dssctableonthisautor^liog^n. -me 75.nucleotidematu« product is not labeled. 
,„d Wore not detecuble. Lanes labeled "r contain san^les from reactions incubated 

witbte£««b»'«^-'''»»^''«'«>'*""^''"''"''^'*'*^ . , 

incubated v^*4rMg.«o^*o-ebcloenzy,ne.Eachpair of lanes representsapartrcular 

incubation time in minutes (denoted above the lanes). 

♦ With respect to isolation methodologies for RNase polypeptides, clear 
in,,„.c.i"ons for isolating oth« claimed RNase P polypeptides axe provided in *e 

specification on pages 10-17. 

Any "experima.tation" involved in isolating and chaiacterizmg additional 

RNase r polypepdaes-falling wifl™.Mpr5s», dai^^^ « 
so by.be discovery of .he RNase P consensus sequence and 19 RNase P polypepnde 
sequences. Atthetimeoffiling.askinedartisan.usingnor»6Ted»niau!me 

experimentation and .he teachings of the present specification, could easily identify ofter 
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polypeptides having an RNasc P consensus sequence and assay them for RNase P activity 

usmg standard techniques. For example, the specification teaches: 

[b]y "an RNase P consensus sequence" is meant a sequence which, when 
aligned to the £, coli RNase P sequence using the ClustalW program and 
performing a comparison of the specified amino acid sequences, shows 
conservation of at least nine of the following specified 20 ^"^0 acidjea<^s in 
the E coli RNase P protein subunit: Rll. L12, F18, R46. G48, V51, K53, K54. 
A59 V60. R62. N63, K66, R67. R70, L80, D84. V86. LlOl , andLlOS. 
Preferably, the consensus sequence conserves at least 13 of the 20 residues. It is 
also prcfened that the aligned consensus sequence contoin at least seven of flic 
following subset of nine amino acid residues in the E. co^ RNase P Foicm: 8, 
R46 K53, A59, R62, N63, K66. R67. R70, more preferably, at least ci^t of flie 
amino acids, and. most preferably, all nine amino acids of the above subset For 
the puipose of deiemuning identity in the present mvention, identity of ammo 
acick or other than those for which the amino acid is specified in the consensus 
sequence are ignored in the comparison when calculating identity of nucleic acids 
encoding an RNase P consensus sequence degenerate codons encodmg the 
designated amino acid are treated as identical, (page 7, lines 1-16) 

Based on these teaching, one skilled in the ait can readily dctcnnine whether a 
polypeptide has an RNase P consensus sequence. If desired. RNase P activity of the 
polyp-i^B^^beWfimed-iEBtogiHy 

example, pages 5 and 19-23). 

Exhibit 2 illustrates ±e ability of recombinant N. gonorrhoaea RNase P to cleave 
an 85.nucleotide pre-tRNA^^ substrate that was uniformly radiolabeled wiA at the G 
positions. The reaction mixture included 1 nM RNase P RNA subunit, 1-5 nM RNase P 
protein subunit, 40 nM pre-tRNA substrate, 50 mM Tris-HCl. pH 7.5. 100 mM NH^Q, 
and 10 mM MgCl^ at room temperature (22 »C). The reaction was allowed to proceed for 
S>60 minutes. 

Exhibit 3 illustrates the ability of recombinant Porphyromonas gingivalis RNase P 
to cleave pre-tRNA°»". The reaction conditions were similar to those for Exhibit 2, except 
that the enzyme concentrition wa^lO nM. and the reaction time was 10 minutes. These 
results confirm that polypeptides with the RNase P consensus sequence have RNase P 
activity. 
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5. I hereby declare Aat all statements made herein of my own knowledge are true 
and that all statements made on mfoimation and belief arc believed to be true; and further 
that these statements were made with the knowledge that willfdl false statements and the 
like so made are punishable by fine or imprisonment, or bofli, under Section 1001 of Title 
18 of the United States Code and that such williul false statements may jeopardize flie 
validity of the application or any patents issraed thereon. 




Vcnkat Gopalan, Ph.D. 
Assistant Professor 
Department of Biochemistry 
Ohio State University 
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